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Hybrid approach: an alternative prior to corrective surgery in a patient with 
arch hypoplasia and complete atrioventricular septal defect
Arkus hipoplazisi ve komplet atriyoventriküler septal defekt olgusunda
korektif cerrahi öncesi alternatif hibrid yaklaşım
Mehmet Çelik1, Mahmut Gökdemir2, Nimet Cındık2, Murat Özkan3
ÖZ
Hibrid yaklaşım çoğunlukla hipoplastik sol kalp sendromu 
ve benzeri tek ventrikül fizyolojisi olan hastalarda tercih 
edilir. Burada, hibrid yaklaşım, arcus hipoplazisi ile ilişkili 
atriyoventriküler septal defektli bir hastada düzeltici cerrahi 
öncesi palyatif işlem olarak uygulandı ve sonuçlar literatür 
ışığında tartışıldı.
Anah tar söz cük ler: İki taraflı pulmoner arter bandı; komplet 
atriyoventriküler septal defekt; doğuştan kalp hastalığı; hibrid yaklaşım.
ABSTRACT
The hybrid approach is mostly preferred in patients with 
hypoplastic left heart syndrome or univentricular physiology. 
Here, the hybrid approach is applied as a palliative procedure prior 
to corrective surgery in a patient with complete atrioventricular 
septal defect associated with arcus hypoplasia and results are 
discussed according to the literature.
Keywords: Bilateral pulmonary artery banding; complete atrioventricular 
septal defect; congenital heart disease; hybrid approach.
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The “hybrid” approach which consists of bilateral 
pulmonary artery banding and ductus arteriosus (DA) 
stenting, and the “modified hybrid” approach which 
consists of bilateral pulmonary artery banding and 
prostaglandin E1 (PGE1) infusion are both alternative 
methods performed in patients with hypoplastic left 
heart syndrome (HLHS) and patients with risky 
functional univentricular cardiac physiology.[1-3]
Complete atrioventricular septal defect (AVSD) 
has an incidence of 2/1000 live births, in which 
70% of the patients have Down syndrome, and is 
an anomaly characterized by primum atrial septal 
defect (ASD), inlet ventricular septal defect (VSD), and 
common atrioventricular (AV) valve. Current treatment 
of AVSD includes corrective surgery before onset of 
pulmonary-vascular disease or congestive heart disease. 
Atrioventricular septal defect repair in the neonatal 
period and early infancy carries higher mortality 
and morbidity rates than in the late period.[4] Recent 
surgical techniques, myocardial protection methods 
and developments in postoperative care have lowered 
mortality rates of the surgery performed at an early 
age.[4,5] While results of a study by Vida et al.[6] on 8-12 
week old infants that underwent total repair surgery 
are promising, corrective surgery is avoided in younger 
babies due to the difficulties of repairing delicate valve 
tissue.[7]
Our patient had a very large VSD, aortic arch 
hypoplasia with minor arch anomaly (common 
branching of the right brachiocephalic artery and the 
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left carotid artery-bovine trunk) arcus aorta hypoplasia 
(branching out of the truncus brachiocephalicus of 
the left main carotid artery), wide PDA, AV valve 
insufficiency (1-2 degree), and persistent left superior 
vena cava (SVC). The 52-day-old patient’s heart 
failure continued and he developed poor overall state 
despite medical treatment; therefore we applied the 
hybrid (bilateral pulmonary artery banding and DA 
stent) approach to prepare the patient for corrective 
surgery.
CASE REPORT
Transthoracic echocardiography of the baby with 
Down syndrome showed complete AVSD, arch 
hypoplasia (2.5-3 mm), AV valve insufficiency (1-2 
degree), PDA (bidirectional shunt), and left SVC. 
Intravenous 0.02 mcg/kg/min PGE1 infusion was 
initiated. The patient whose heart failure did not 
improve, developed inadequate systemic perfusion 
and the “hybrid” (bilatral pulmonary artery banding 
and ductal stent implantation) prior to corrective 
surgery was performed.
The 52-day-old 3.4 kg patient was taken into 
surgery. Median sternotomy was performed under 
general anesthesia. The origins of branch pulmonary 
arteries were banded with 2 mm wide expanded 
polytetrafluoroethylene sliced off of a 4 mm vascular 
graft which were held in place with 6-0 prolene sutures 
to prevent migration. After the procedure, the patient 
inhaled 21% oxygen and the patient’s oxygen saturation 
was approximately 65%. There was a 10% increase in 
systemic arterial pressure.
The patient was taken into the angiography 
laboratory the next day. Measurements were made via 
the right femoral artery. The duct measured 2.1 mm 
at its narrowest. The descending aorta was measured 
as 5.8 mm. A 4.5¥12 mm Rebel Bare stent (Boston 
Scientific, Two Scimed Place Maple Grove, MN, 
USA) was placed in the DA (Figure 1). Saturation 
increased to 89% when the patient inhaled 50% 
oxygen. Prostaglandin infusion was discontinued. 
The chest tube was removed on postoperative day 3. 
The patient was extubated on postoperative day 21. 
The patient was reintubated once during follow-up 
and extubated the next day. On postoperative day 
61, the patient was in poor condition and developed 
respiratory insufficiency. He was reintubated. He died 
on postoperative day 75 due to gram-negative sepsis 
despite of appropriate antibiotic treatment which was 
attributed to immune deficiency.
DISCUSSION
Atrioventricular septal defect is a congenital 
cardiac anomaly characterized by primum ASD, 
inlet VSD, and a common AV valve. The basis of 
treatment is to provide total correction before the 
development of pulmonary vascular disease or heart 
failure. Currently, the “hybrid” approach (bilateral 
pulmonary artery banding and DA stent) or the 
“modified hybrid” approach (bilateral pulmonary 
artery banding and PGE1 infusion) are alternatives 
to initial surgery mainly in patients with hypoplastic 
left heart syndrome and patients with univentricular 
heart physiology and associated anomalies that carry 
high surgical risk. High surgical risks in patients with 
HLHS and univentricular heart physiology include 
intact or restrictive atrial septum, severe preoperative 
acidosis (pH<7), renal failure, moderate-severe AV 
valve insufficiency, low birth weight, prematurity, 
preoperative cerebrovascular accident, and presence 
of extracardiac anomalies.[8,9] Recently, although 
timing for corrective surgery of AVSD has been 
reduced to early infant stage, corrective surgery is not 
preferred in patients under two months of age. Vida et 
al.[6] reported good results in 8-12 week-old patients 
who underwent corrective surgery. Although similar 
studies exist, our patient was younger than two months 
and had associated arch hypoplasia. Considering 
the high surgical risk of arch reconstruction and 
pulmonary banding, bilateral pulmonary artery 
Figure 1. Angiography imaging after application of bilateral 
pulmonary banding and ductus arteriosus stent.
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banding and DA stenting was the initial plan for 
our patient. Severe hemodynamic problems were not 
encountered in postoperative follow-up. The patient 
died due to immunodeficiency-related sepsis during 
the corrective surgery planning period.
We believe that the hybrid approach (bilateral 
pulmonary artery banding and DA stent), aside from 
treatment of hypoplastic left heart syndrome and 
other high risk univentricular cardiac physiological 
anomalies, is an alternative palliative treatment that 
may also be performed preceding biventricular repair.
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